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ABSTRACT

Multiple fractionations of tallow at crystallization temperatures of 45°C, 35°C and 30°C
with a controlled agitation rate of 10 rpm were conducted. Physical and chemical properties of
tallow fractionates were evaluated. Both temperature and time of tallow crystallization influenced
physical and chemical properties of fractionates. Increases in concentrations of unsaturated fatty
acids compositions or decreases in concentrations of saturated fatty acids by an average of 6.05%
(p < 0.05) were resulted. Major fatty acid compositions of tallow and fractionates were oleic acid
(C18:1), linoleic acid (C18:2), stearic acid (C18:0), palmitic acid (C16:0), palmitoleic acid
(C16:1), linolenic acid (C18:3) and myristic acid (C14:0)

Melting Behavior and solid fat content of fat fractionates were different from tallow fat,
melting behavior showed in term melting point found that melting point of liquid fractions were
decrease from 38.266°C to 27.433 and 24.433°C respectively but in solid fractions were increase
from 38.266°C to 47.433 and 47.183°C respectively. Change of solid fat content of solid fractions
were slowly melting, when temperature were increase, it was different from quick melting of
liquid fraction because the different of triglyceride composition. Because solid fraction had many
different triglyceride composition, it does not equal melting at each temperature it different from
liquid fractions that triglyceride melted at narrow period temperature.

Using tallow fat substitutes in bakery products and Chinese steamed buns, by Sensory
evaluation founded that peanut cookies and better cake can used tallow fat 100% substitutes for
fresh butter and sensory evaluation dose not different from peanut cookies and butter cake that
used 100% fresh butter. While of sweet breads can used tallow fat limit 15% substitute for fresh
butter. Pandan chiffon cake, can use tallow fat 100% substitutes for vegetable fat and not different
from vegetable oil pandan chiffon cake. Sensory evaluation of doughnut fried in palm oil that
substitutes by 0 - 50% tallow fat is not different but when substitute level is increase at 75-100%,
panels had totally satisfy less than 0-50% substitute level. Panels were satisfied puff pastry used
tallow fat 100% substitutes more than fresh butter puff pastry but tallow fat can used to substitute
for pastry margarine limited 15%. Chinese steamed bun products, panels were satisfied Chinese
steamed buns used tallow fat 100% substitute for shortening for the most.

Using liquid tallow for potatoes chips product, we found the potatoes had been fried in
separated tallow fat, first lot and first time, had highest satisfied scores in color, crispness of

tallow fat flavored potatoes chips. And totally satisfy while characteristic of tallow fat scent was



XI

not different from second time fried which had highest satisfied scores in scent. On the other
hand, the potatoes passed frying in third lot and third time separated tallow fat had highest
satisfied scores in color and tallow fat scent, crispness of the potatoes and totally satisfy. When
separated tallow fat was used to fry many time. Brightness value (L) of oil color was increased,
and yellow value (b) was decreased, but the potatoes had increased brightness value (L), and
yellow value (b) was decreased when fried in many time used oil. Viscosity value of separated

tallow fat and separated tallow fat passed frying again in third time at 35+1°C was not different.
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+ 0.00% JANADNNAIDYIUTII 33.00 £ 0.89 DI 34.67 + 0.52°C JUWUAMWUANAINVD
a J g’/ g ] 1 o [ [ a P
W51 naa v luiihiusenaiulumal 3-7 ¥ 1u9 LANUANUUANAIVDINITIUADTN
= @ = 1 a 14 Y =3 a A
NANAFNAN 9 1Az 11 ¥ 1u9 FIANUUANAINVDINITIeIUen I nT1uaslszansninlu

1 9 ' @ < 1 a PR @ < 1
ﬂ'lil!,flﬂﬁ?uhl"llllu Glumumm”lmumw& NUN W'lﬁ'liJm'E]fl"VN?f'lllGllﬁlﬂulelllluuellﬂﬂd\lﬂ')'lul!,ﬁﬂ@nﬂ

v
v v A

o 3 9 Y o oA 9 A = a v a '
AuiniuGudy Taslniniunisuduiia leTeaunaziSinavesnsa lviiudaszganilu
Y <3 1A o ' ' = Y < ' ' =
lugiunda uatigarasumaddind a1 le Teduves luiuniegszning 35.82 £ 0.19 54 42.91
+ 0.64 n5u/ vl 100 N5 Yswansa lviiudaszoglusie 0.49 + 0.00 §90.50 + 0.00% 99

NAOUHAITI 44.67 + 0.52 D4 47.00 £ 0.52°C



34

d‘ wa =) o Ay Y U v W gl.: A
MINN 3 AUTUUANUAL NIYNTN mmklﬂmuw"lﬂmﬂmiuﬂﬂmu”lwma Tuvun 2

A a =
NYUNHUANKHAN 25°C

JAMaouIa)  lodine Value FFA
Fraction 1721 (hr)
(°O) av) (as %oleic)
0 33.07+0.52° 45.88 +0.10" 0.68 + 0.00"
4 2533 +0.52" 50.21 +0.05° 0.64 +0.01°
6 2533 +0.23° 50.99 + 0.05" 0.60 +0.01°
LE25 ) ) .
8 25.67+0.26 5138 +0.11 0.67 +0.01
10 2533 +0.53" 52.68 + 0.24" 0.70 +0.01
12 2534+0.16" 52.57 +0.84" 0.73 £0.01°
0 33.07+0.52° 45.88 +0.10° 0.68 + 0.00°
4 35.00 + 0.00" 42.26+0.19° 0.52 + 0.00"
6 3533 +0.52" 4230 +0.14° 0.54 + 0.00°
SF25 . . )
8 35.67 +0.52 41.62+0.13 0.58 + 0.01
10 35.33+0.52° 40.65 + 0.23° 0.57+0.01°
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% Fatty acid composition

TO LF35 SF35 LF25 SF25
C8 0.19+0.02" ND 0.05 +0.02" ND ND
C12 0.04 +0.02" ND 0.02+0.01"  0.93 %0.04° ND
Cl4 2084025  120+0.07° 3.74+032" 087+0.10° 1.76+0.29"
Cl4:1 0.54+0.09° 053+0.12° 0.48+0.07° 0.10£0.07" 047£0.19°
Cl16 8.94+0.62" 9.88+0.05  9.54+0.14° 7.95+059°  5.93+1.00°
Cl16:1 513£0.70°  4.97+0.01° 495+040" 453+£041° 2.48+0.09"
Cl18:1c 2416+ 1.18°  29.03+0.19" 22.86+0.71° 31.52+0.73" 23.02+0.87
C18 50.00 + 1.80° 43.93+£091° 5333+0.54" 4342+0.68 56.78 +2.28"
C18:1t 1.10+£0.52°  2.13+£030°  1.06+0.30"  2.15+0.08  2.43+047"
C18:2¢" 4.01+0.74 532+2.13 147+0.77  545+394  2.98+0.38
C18:2t ND 1.67 £0.14° ND 0.94 £0.07" ND
C18:3 263+021"  0.88+040°  1.97+028  2.14+028  223+0.01
C20:1 1.17+0.40°  054+071"  0.52+0.39° ND 1.91 + 0.40°
2USFA 38.75+3.84°  45.09+3.99" 33.31+291° 46.83+5.58 35524241
2SFA 61.25+2.70° 54.91+1.02° 66.69+1.05 53.17+1.42° 64.47+3.56"
2PUFA 6.65+095"  7.88+2.66° 3.44+1.04 8534428  521+040"
2MUFA 32.10+2.89° 3721+133" 29.87+1.86 3830+1.29" 30.31+2.02°
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uazd Tuadia (C18:3) Tagnsalviiunmusavesluiiuii de Totada (Ci8:1c) tag a@gn
(C18:0) Tuif5aauiige Av 24.16+0.50% LAz 50.00£0.39% AMWAIAY
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Wsuansalviusudianas wu diiuman J15ania liududlanaslszuia 2.77%
t o 12 o a o 2 o A2 o 1A o a v

wonanidSuiansa lviiu lududuFaunerve i umuvy 7.98% asa lvaiu lidudurideu

A 2 a v & q9 v ¥ oA o A o A X

LAY 1.88% vz luiundalimansanudiy Ao Usunania luiududunuau 2.69% tag

WSuansa luiu liduduguferanas 0.44% nia lviu lusudugedouanad 3.21%

3. Solid Fat Content (SFC) 231131y naz lvsiuTmenaiu
a 4 o 1 [ % v o A v W
M3 AR5 Tuaiud e (Solid Fat Content) voa11u a5 uduas lvaiut
1 A = =) ) [ 2 A A a = an
penaruenswdelsualviiudiundsiliogiiogumngin/asuuiasly 1as75 Nuclear
. 2 d = A 1 v A
Magnetic Resonance Spectroscopy (NMR) #atdunsanyimsilasundasvesneunall
901 @ a 4 { @ ] Y]

(Enthalpy) ¥891155% Tagnmsiaszvinmsilasuutasniennudeuvesarsdiedis 3ans
AeunaIndgaau (NMIgANToAIBNAINIY) YBIAITAIDE1N 1O (H5009) QUNYl

4 o Y . dyy 4 K
(Hohne, 2004) tions1uganaoumalves ludutaziinggu wai lauaasluaisei 5 uazgla 8

a

v P . ]
@15199 5 Solid Fat Content (SFC) Gumumuu,az”lwmmﬂﬂmuﬁqmmu 35 uag 25°C

G

Temperature
SFC - L25 SFC - L35 SFC - 825 SFC - S35
O
5 ND ND ND 19.67
10 ND ND 16.83 17.50
15 ND ND 17.58 16.83
20 ND ND 13.13 15.33
25 ND ND 13.24 14.94
30 32.29 ND 8.37 11.50
40 2.16 ND 5.27 6.95
45 242 0.98 1.64 4.87
60 0.0 0.0 0.0 0.0
HHELTIA

SFC - L25 1ag SFC — L35 #1004 A1 solid fat content Y01 1U111a2 Ngaiviqil 25°C 1z 35°C
SFC — $25 11az SFC — S35 1131094 A1 solid fat content o4 lusfundis fgaunigil 25°C uag 35°C

ND = Not detected
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Glass
Peak
Transition Enthalpy
Sample Onset (°C) End (°C) Temperature
Temperature (@ H J/g)
(Tp °C)

(Tg°0)

TO -27.279
Peak 1 - 2.765 8.180 5.350 23.549
Peak 2 - 35.398 40.882 38.266 3.244
Peak 3 - 44.852 48.423 46.266 0.660

L35 -27.622
Peak 1 - 3.472 10.413 7.183 25.145
Peak 2 - 23.413 36.836 27.433 38.227
Peak 3 - 39.690 45.850 42.433 10.806

S35 -33.857
Peak 1 - 3.275 7.501 4933 14.724
Peak 2 - 45.907 49.100 47.433 0.334

L25 -34.364
Peak 1 - 3.447 7.493 4933 18.550
Peak 2 - 15.102 29.607 24.433 33.227
Peak 3 - 33.549 37.584 35.766 18.550

S25 -26.117
Peak 1 - 0.448 8.191 4.683 23.378

Peak 2 - 37.495 49.314 47.183 21.152
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HNANUIN I

a d A S
1. MIAATSHAMANIANIALAYN
1.1 Iodine Value : Cyclohexane-Acetic acid Method (AOCS Method Cd 1-25, 1999)
1 %l % a 1 4 o o Q'
vasua108191 1 U TaelFgungil 80°C HAZNTOIHIUNTZATHNTBUNDIIIAT
y ] ? o v -
Yaowu ¥ad2981911501 0.200 nF1 asluvaagiyuy 1Ay Cyclohexane-Acetic acid solution
" W ] Y v Y a .. . Y a [
(1:1) ¥5110515 ml eaaed1aliazals Mas9nuu@N Wijs solution 25 ml A28 Uil 1we
o < A ) o Y a a 3 o
Ty saznulufiia win 1 52109 Ha99INUWAN 10% KI 20 ml uduAiINaY 100 ml
w1 Innsaaae 0.1 N Na,$,0, sulidmaessou muiwils 1 ml Innsadesudinitunua
1) 81151105 Na,8,0, 1 1% lnmsa
MIAUIUAT iodine value

Todine value = (B-S)x N x 12.69

wt of sample
noma B =13511a3 (mL) Na,S,0, 119 Innsa blank
S = 151195 (mL)Na,8,0, N1 Inmsadedis

N = AU NTUVDI Na,S,0, (normal)

1.2 Free Fatty Acid (AOCS Method Ca 5a-40,1999)

v
a v W

1 z Y] 4 ] 90’ o 1 1A
NABULHUAINIDYINUIUU ﬁqmw@,u 80°C BINIDYNWUINU 7.05 g Glﬁﬁ\i‘ll')ﬂgﬂﬂfllm 1y
neutralized alcohol 50 ml taZIAN phenolphthalein 2 mllnmsadae 0.1 N NaOH 15 Wﬂg]f;d’f
=1 =y 1 ~ 9
BUWIN ‘Uu‘lflﬂ‘ﬂ'iiﬂﬁ'ﬁ“llf)ﬁﬂ'l\‘]ﬂﬁlcb'ulﬂmiﬁ
MU
mumluzil oleic acid
%FFA as oleic = ml of alkali x N x 28.2

wt of sample

WNBME. N = ANUETUTUYDIAN

1.3 aansznovveansalusiv (Compendium of Methods for Food Analysis, 2003)

y ! Y A a o A A a
BIAIDYWNUIWU 100 + 0.1 WaanIu 11!1’7?]9&5]“?%}7]“1]1“@ 18 x 180 Waaluas ey

Aa aa ' o [ 1 H { a
@1582810 0.5N NaOH lummiuea 4 Jadans nowh hilihlddeulueiniiou fgungi

a

[ <3 1 a =Y Aa Aaa
85-100°C w1 10 Wi v liidunewAuaisaza1e 14 % BF, luwniuea Usuas 4 Tadans
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o { a o o < ' a =
M ldeunounial 95°C w1 10 WA uawi Iiuno@Y n-hexane USuAs 3

Q U

=0

=

A aa = o 1 o Yy a o =\ 9 o 13 )
yaaanig mmmuwau"lﬂmﬂmaum UUYU IS CUIU 5 UM Wi’f)‘JJﬂ‘]JL‘lanLﬂuig‘c’JgG] U1

q

o <3 1 a A o A aa ]
arsazane Il ldidunewduaisaza1sdud NaCl ¥511a3 3 6iadans wavaeauiu 1 1
noui lUnyudes nend15aza18A0UUY (fatty acids methyl esters, FAMES) oonnoutil
D o 2 2 . o 2 2 v o
vounaddIuae lanadion 2 asetaziiasanaves FAMES 19 3 AS9115IUAU U9a
F
ANUFUVIAITAAAAIY anhydrous Na,SO, Asutasana lUseine n-hexane nold
2] A a aa ) AN v a 4
TuTasnumaaumantsuasdseua 5 Jadans Wiesazats FAMES 71 lau13insieyivg
o A g I ] a o a
nialuiuniluesdisznoy Taeld Gas Chromatograph H¥aAT2939 (detector) ¥Ha FID

(Flame Ionize Detector, Shimadzu, Japan) Taely Siliga capillary column (60 m x 0.25 mm x

v
A A

0.20 Jm; length x I.D. x dilution factor; Agilent Technologies, USA) Split ratio 1:20 nuaLagy
4

Id o { a
(Helium gas 99.99%) Fluufian oa31m31va 0.4 mimin Raasazarsideeansnasey

51103 0.2 pI A28 auto injector (AOC- 20i, Shimadzu, Japan) Qﬂ!‘ﬂ{]ﬁﬂj’m injector 1NN

a = 14 a 1

210°C nagguugilvesamameiminy 250°C Tagl¥gangiives oven 1MNY 50°C Aegungil

u U
v 1

1B 1w udenmiuingangiilu1s0’c dwsasanuia 10'canil uazasgamaii 13
I 18 WIN mﬂﬁ'mﬁ'mqmﬁ@,ﬁgﬂu 230°C Aae8a31 4'C/uil uaxmqquﬁﬁﬂmu 9
14 Nonanoic acid methyl ester (C9: 0) (Sigma, USA) L‘ldJu internal standard (IS) uazld Mixed
standard fatty acid methyl ester, C4-C24 (Supelco 37 component FAMES Mix, USA) Hunsa

Tviumasgun S eudonnuTasunTaunsuuesfiodi

a d v %
2. mi’amiwmmaummamﬂmwmm"lwu

2.1 Melting point by capillary tube (AOCS Method Cc 1-25, 1999)
1 %‘ o d' a \ o W A (Y] 1
NADNINAINIDYINUINU NYAUN YU 80°C !,Lagﬂi’f)\u‘ﬁ’f]ﬂ”ﬁ]ﬂﬁﬂﬂaﬂllﬂu LagNIYN

Y ¥ (J ' ~ Y a = 1 ? o
RN ERGRRT Ui’ii]@il@EJNWHaﬂulﬁﬁﬁltﬁﬁﬁﬂiuﬁﬁ@ﬂﬂ”ﬂﬂﬁ Iﬂﬂﬁ;uﬂamﬂﬂﬂﬂ Tusiiu

v A a

' ¥ - 2 § o 2
naeuudd wszauiulinnugs 10 Tadwas viniuii ldaulwwealatenasana 2

Y °

a [ 4 Aa 4 Y o [} @ [} 1a @
a nazih ldgnAanuimes Tuiies Taslddumnisdedivegaanunszilizves

A A Yy A o o
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2.2 Solid Fat Content (AOCS Official Method Cd 16-81, 2009)

Wmsanszimsnlasunlasvesat SFC Tuggumgil 5 - 45 °C degerzgnin
T5oud 100 °C w1 15 WA MIMTUAIRUUYIN 60 °C U 10 WIH MIMTUAIUNLIN 0 °C

~ Yy = A a2 Y 1w ad 9 a s 9 a

WU 60 WM NnULIUNNgugNYL ITMAUguvginaz lelumsunsen udinsgungl
1330 wid

2.3 Differential Scanning Calorimetry (AOCS method Cj 1-94, 2009)
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